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*_&o % 1 C0MH>^8 1 fi, tfi^* 0 - h 7 7 tc KW f U^*° 

- h 7 3 K**- h ?*L, il <7>mM F7>y^Hr 1 K W > K V 

-*rt*gM^£ ft&H 1 <£>Ht& F7>y^^Tr 1 Rtf* 2 oHt& h7> y\x * T 
r 2 ^Hx^>o n2<D£MM8 2 f±, W2J#- h 7 7 K K l"f *U H 

1 A^J h 7 3 b tfWtitZti, m 2 <DWffiM b y s V7» 9 T r 1 OOF 

yKV-K-h^WiZtl&mZ^mW} b 7>i?X?T r 3 RZfm 4 <omW) b 9 
>i?A9T r 4 

[0 0 3 6] 

— ^\ i2^yy;i/A7y^^t2 7 0 bl±, i31^i4(7)iM8 3, 
8 4.03 <D%tW)ft 83i:KI/^ fr> |4AA*-F76 h t&« 

11.^4 <omwjm 84CKi/^ y j&*gN*$ *l, h 4 a^j * - f 7 6 tcy- h 

$ *U IS^ViK V S S K y - * $ ft* 0 4 h 9 > v * Hr 

12*fx.So f3^)ilM8 3li, tti^J* 0 - h 7 7 JC Klx^f y^M^tt. 0 

2 Aytl*°- h 7 4 \ZY- b *i, 0 3 <OWSSM b?>i?X9T r 1 1<DK 
W >^y-^7^M£ft&0 5<7>Ml# h 7>yXH r 5 , 06 OMR) h7> 
y**T r 6 ZmtL&o ^4<7)1M8 4 (i, tB2j*°- h 7 7 KW 
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2tt, f£2 Y 7 4 [Zf- h^mm^fi. |4^II«h7>y^^Tr 

1 2 CO K W >HV-^^ic$^^>^ 7<7)^H) h 7 > Hr7, i8^)l 
W)Y 7 y V7s ^ T r 8 £1f ;L& 0 

[0 0 3 7] 

^ *-9-0j&2 7 0«'f - h 7 7(i> 11 4 ICtfI"^ 2 <7)5tJS] [1 2 2 
0 C7) 1 / 2 2 2 0 a *l& 0 W>\. % 2 , 03, SO'H 4 

h5^'^^Tr9, TrlO, TrlK Trl2, |1-|8 CO^M V 7 > 
y^Hrl, T r 2 , T r 3 , Tr4, T r 5 , Tr6> Tr7« Tr8iL 
Tf±, fJx.lfnMOS h 7>v^^^flJffl-e§^o 
[0 0 3 8] 

^ ^r-^[alg&2 7 0 K*±, m 1 O^Jlr^S^f i<h^3 0i^jg^S^-f 3<1:^A^ 

it- 5 !- f 02-^ *riruymn\z. x <9^#-r^ 0 — ^2<omA7^^t 

2 7 0 b(i, 31 1 5>JIHt^ f 0 l <^ 3 ^)£Hf f 03^^^^°^#^<t 0 
-f&o 5 ^-^H]^ 2 7 OWtUMf f 2 {± * 

f 2= f 01 • f 03+ f 02 • f 04 ( 1 0 ) 

si 5 (a) <Dmifrmm^ioicofeffltm2ftmm^io2 <7) &j®t&, 

Sv^z9 0JSrti-Cv^ o IWpff^, 115 (b) KtP-T 3 os^+S ^ 

H4 5hJWHf ^ f 04^fc*B <^ Om-rtiX^Zo L/c^t, %\ftWl 

'ff-^- f Ol^cos w i> H 2 5NSfit 7? f 02^"sinw i> 0 3 5H§Hf ^ f 03^"coso;2> ^ 
4 5>jSI^f 04£sin«, 2 <^< 5t (10) J:*), < *+f-[US£2 7 0<7>m^fi 

^■f2'i: 

f 2 =cos w icos<w2+sinct» isin^2 

=cos( w i-w2) (11) 

htzho <**YW2 7 0f±, (1 1) 7>ib53^£#^ Jl«C<^ft^->&7> 

[0 0 3 9] 

2 ccomi^tm-r^o iiu micomm^m^m^mm^mmm2 a com 
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fttllt^P^(±fB&t^c IH 4 iZTT.-fm 1 05tMHHi^2 1 Oii, miomEE 
ffrUt*P^&*g§? 1 4frhAt}*m=P2 5 £^ LTfr3t £ *i-5>3§«lf ^ f VCO^^^^ 
5^1" &o dT% ^1 co5>HHI^2 1 0<Dftj%\£$: l/2 n ^-T& BlM 

f 1= fvC0/2n (1 2) 

<h££o ifc, ^3 05MHH1&2 3 0 (±, W^lfll-^f out*^®"^*o --T\ 
&3<7>#JSII|g&2 3 0<DfrmtkZ 1 / 2 n<h "t £ <h , W> 3 AJ3&fe f 3<7>J»$c 
(i : 

f3=fout/2n (1 3) 

fcfc&o L/c^ot, f vC0> f out^*^ ^ 2< ^^&^" f 2<^iSIV«(± 

f2= (fVCO-f out) ^ 2n (1 4) 

fout= ( (fVCO-W /2«) /2m 

= (f VC0- f out) 2n+m (1 5) 

fcfc&o ^ (15) * f out^ ov ^^< ^ • 

fout= fVCO/ (2 n+m + 1) (1 6) 

[0 0 4 0] 

f out= fvC0/2n+m (1 7) 

[0 0 4 1 ] 

do i2 0Hi«i:«tiitf, $ 1 ^^jgUli^ 2 1 0, m2<Dfrm 

EIK2 2 0, RVm 3 O^ffiEIK 2 3 0 OrtflSK-e-ft -5**xS& 101/2 frJSfff 2 
1 0 a ~ 2 1 0 n , W, 2 <D 1 / 2 55*JgSI 220a-220n, S^'H 3^1/2 
frffiS 2 3 0 a~2 3 0 n^fx.l)Ih(:J:^ a$£B#P*Wh $ < SiSttflnirft 
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^mmt^mm^2 c «ltv^ 0 2/^ hi n^-riii^m^Mi[sii?&2 a t 

TOM ^ y > *V ^ Xt^^ L &v* 0 
[0 0 4 2] 

4*3, «TOf£2<^M^^^ dt Lt, 

III 7 tc^-Tct 9 ti0l9#x.jf-tS C^^3 0^3(7)5tiillff§2 3 1<7)|301 
/2 5MI2I3 3 0 izAD-fZ £ 9 K Ltil^o gp*>, S 3 O i / 2 3 3 

0(i, EI 8 Ctk-T X o iz y m<on^m^m I f'6 9 [zWivtZtiZ, 'J-b7 f^ST-R, 
0 1 3 \zmn£tiZ>?v 7^AM?-CK, H 2 OtB^T- 6 6 

^^ti^-^A^T-D, ilotHMi'e 5 ^M^tL&Rlsx-^ A^ 

i <t>? -7^nis&6 1 m^m^rn^^^ 9 

^'j-tr-y «^R, m2(DXti^e> 4 n -y ^ A^^fC K 

fH 1 <7)9 7 f-IHlf§6 1 c7)^-^ta^^T-Q^^$ti^,x-^AmffiT-D 
, ^ 1 (7)^ -7^-(p]lS&6 1 O^^-^ttJ^^T-Q^-tc^^^^Sfsx-^A 
tJ^T-D/s--^ ^l(7)tb^^T-6 5lZ&m.Zti2>r-?mt)1i%J'Q, m2<Dtitf} 
6 H^M$tL-i)S:Kx-^{±i^^Q/<-^^i-^^2 <D9 y 6 2 

tzmz-Zo m^^^m^-scii, 9^uii©7 7f 

11^12(07 7^-1111^6 2<DV-tv h 5ST-R Kfejt £ ti&o fit, ^ 
l<Dy y^®$&6 l%.Zfm2<D? y^-mZ§6 2(i. D^f iff SCt^C-C, 
7 y^-m^Wit'f^o Z\(D%&^ m\\iZ7^'t^ r )U--t!*yy 9 Z 2frh(Dmy 
fillf SC ^^Tfi^MIJt^ 0 #x.£ £ £7m#g&jg«55-^[Ui& 2 
d^ff^-e^^o L^oT, i 1 C^f^ ^ 7 f 2 4 a i 4^ o 

[0 0 4 3] 

^%m^m 3 <Dmm?)fcBJzi&z> p Lhm&i o oit ei9^i-j:9k:. ^ 

^#;Uf-S|-M;[I]g§3 ^ft^Tv^4v\6;^El 1 Htf Lfc P L L H1S§ 1 <h^4^> 0 
^-^jtll^tSl^tCov^Tfi, EI 1 ItZfjk L/c P L L 0^ 1 <D%J&t \z\ffiT$)Z> 0 ttz 
, i9^tPLL@Kl 0 011, II 2 <h TO #2»#isfi @8§-Ci*j£ <h 

[0 0 4 4] 
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IC, 0 9 l<Z7f;1rmmiLftffl\B\ffi2 e (Dm 2 (Dftm\E]& 2 5 1 #.(^3 
0I&2 5 3<7)^Jt(ipT^t:*)^>^75 ? lll fc^ L tzMftLWri- Mm& 2 a <hH&£ 
o Ept>, W,2<DftmW&2 5 2 ^.^3 ^55-111 2 5 3 t Lt, ^n^7v7 
^»^ffflLtv^ 0 CltLUHLT, mi<D^-mW2 5 1 ^JUtti^ 

^[as&2 5 3 mM^mmntm 1 0^111^2 5 1 <DMftfflm±± 0 m&< & 

£o m2<D5fmm$&2 5 2 $.LFffl3 <7)5^II]I&2 5 3 0^*L-e-;ft(7)^J!Jt£7 0 n 

^^A-r^^^m: 19, mi n^L/;-Ki!9#^m-^M[iii^3^^-r ^^-0^ 

2 4a Ltv^o 
[0 0 4 5] 

jg^m^MlllIS&2 e <D< ^HIi&2 7 lfi, ^^StcH^-f*n»a 
H^L/cH«^Ji[lI^2 a tM^„ ^ ^II]i&2 
7 1li, #L< (ill 1 0 tc^-TJ: ? [U 6 H^L/i^ *+f-[I]S§2 7 0<7)^ 1 <D 

mm 8 1 r xim 2 <Dm.mn s 2 1 m 1 otii F7>y^nr 9 s^si 2 o 

mWM F7>^^Trl0tOW «^ ^ ft. |5AJ*-f78 IC^M $ 
fc£ 1 OxJ£[U&&8 5£Hfx.&o MK, ^*+MI]£&2 7 1 (±, % 3 (DmMtt 8 3 
4 ^Ml^t 84tH3 c^m^ F7>y^Hr 1 15^14 ©tiS h 
7>ZSX?T r 1 2 fcMKg^StU i5A^*°- h 7 8 fr^H 2 «x 

$tH]]&8 6^H^^>o ^5Atl*- b 7 8^(i^«^O^mif^S&^S^- 
^A^J^tL^o mi<7)^lfili^8 5(±, ^ifSX^S^'-i:I^^T, &1 
O^Ktft 8 1 RVm 2 (Dmmn 8 2 t % l ^III h5>^^Tr9 2 
Ollg f 7 > y X H r 1 0 i f£ 2 £>3cifc|IIg& 8 6 (±, x 

^f^S^t/S^-K^o^T. *3©lftW8 3 RXfm 4 <DmW)tt 8 4t|3 

<7)m« h7>yxnr i i wm 4 <7)m7« hr/^nr 1 2 1 <^m% 
£x$rf& 0 -o*^ ^ ^-9-0^2 7 1 ^mn^sKmcxmwmfttm 

LL@Kl0 0^OCPUi:J:iJi^^o ^»±> s y^'T^9 (2 

a) mm^m.zntzrj ^m-^&p l leik i o o cA*$^i.f^ sa 
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[0 0 4 6] 

EI 1 0 ^Tf.-rm 1 <7)x}£Ui&8 5(i> Hi 0^ftd^8 1 H FH >7^f^£ft 
, H 5 A#*°- h 7 8 h t^M£ ft, H 1 omSEig F7>y^?Tr9C 

y-X^gI$ti^^l<0^^f 7f>/F9>'^^T r 1 3, m2<D£W)tt8 
2 K KW >?W^£ft, i5A^*°- h 7 8 M ? #^£ft, * 2 OWSE 

Sh7>y^nr 1 0 £ V $ ft£& 2^^yf>/h5> * 

T r 1 4, m2<7>mW}tt8 2 tc K W I5A^* - h 7 8 izy- 

h tfmmzti, m 1 nrntsM y 9 > * t r 9 k y - *7&*gM*$ ft/en 30* 

f;f>^F7>->^nr 1 5 , Hi <?>&W}H 8 lCKl/^f >ri*&$s £ ft, fjl 
5 A^ Y 7 8 K Y- Y ifi&tit £ ft> W>2 <D%ffiM l>7>^^Tr 1 OCV 
-^^$^i4^^f 7f >7" h 9 >y'X^T r 1 6 £{f x.£ Q 
[0 0 4 7] 

fg2<7)3cm®g&8 6J±, i3 0iM8 3 KM >75> 5 1gM£*U 0 5 
F 7 8 Cf - F £ ft, 0 3 WlIS F7>yXHr 1 U:y- 

AfimmZtifzmsOAj 7f>7*F7>y^n r 1 7, B4<DmW)tt8 4 H 
K W > T^jgc £ ft. i5A^J'f- h 7 8 \z.Y— Y £ft, f4 (Ofll h 

7>y^Hr 1 2 y ftfcH 6^^7f >7*f7>y^^Tr 

18, f 3 OiiW 8 3 t: K 1/ ^ >^gM^ ti, $ 5 A27*°- h 7 8 \zy- Y 
}fic£ft, H4omv» h7>y^^T r 1 2 y ftTcfil 7 <7)y. ^ 
7f>^*F7>yXnrl9, 0 4 <DmW)tt 8 4 C Kl/^f >7^1fM£ft, 0 5 
A?7 h 7 8 i: r- h £ ft, m 3 F7>y^Hr 1 U:v- 

*ri s gM^$ftfcf£8<£>;*>f >^y^h 7>vX^T r 2 0 ^fi^o 
[0 0 4 8] 

f 1= fVCO/a (18) 
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(i^: (2) izf^i- x i iz : 

f 3= f out/c (19) 

T^^o < * -9-@i&2 7 1 fi, m 1 <7)5M!0i&2 5 1 T^ttJ^I-^lg 1 <7)^H^fi 
-^-f ! ^03<7)5tJil0i&2 5 3^m^1-^^3 <7)i^ji|^f^-f 3 tClfMX 

itmn^mimiro ^t, f V co> f out<^£<^ ^^--9-111^2 7 lom^-fw 
^(Tymmk f 2^ : 

f 2= f 1± f 3 (2 0) 

htaho ^ (18) RV (19) ^ (2 0) tzftX-t&t : 

f2=fVC0/ / a ± fout/ / c (2 1) 

t5^^510 0 iC-e, &2<Dfrmm&2 5 2<Dftmtt:Z 1/b fc-tSfc. t&2<£> 

f out = ( f VCO/ a ± f out/ c ) / b (22) 
^^oS (2 2) £ f out i:o^ti< : 

f out = f VCO/ ( a b ± a / c ) (23) 

«i9jZo 0 (2 3) J:»), Wx.tfa = 4, b = c =00, 2. 4 <h Ltz 

(00 : ^3 0^EIK2 5 3 0tti*^— 5Efc^*<t : 

f out=fVC0/ (4 b± 10, 1,21) (24) 

M»)io 0 ^ (2 4) efc«9, b=lW, MM@K2eli, 1/2, 
1/3, 1/4, 1/5, <DftmktZMffi1-2>o Zfz, b = 2<Di£&, ft 

mkftm®m2 e f±, 1/6, 1/7, 1/8, 1/9, o^Jtsr^m 

[0 0 4 9] 

2 7 1 KiJD2*&3fcllfT$-£&-£:K<fc 0, £rSO$WSJfc£&*JSi$£53'JaiHl§& 

^w<v%3<vnM<v%m<7)m%mtLx, mi pl 
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L 1 0 0 0 OJSafcStfWSEli& 2 f H 3 co55-^HIS& 2 5 3 t5 2 
7 1 tOfflK&^Stifc?-* ;i/*IIIB&3. 0 0 Z~g.\,zffiz_2>t LtUv^ 0 7 -f ;u 
*@8&3 0 0 t LXii. Wiii'-f 'J 7x-X7^^«?^„ 7 4)V?m 
S§3 0 Oti, £ 3 Offija&fg-^ f 3<&SW«j£#*l$*1-<5o 
[0 0 5 0] 

BI9 0*3 0«*SIhU»2 5 3 \ZT 4 v * ;HIII&&Jfiv»* t , i3OT$M 
f 3 {C(iitSli?£7^f^f £&£ 0 iot, 5 2 7 1 KJs^T 

5^r+MHS&2 7 l^W^1-*^2 0iSS^M^-f 2**> § W^itSfiS^Sa 

1 , 2 5 2 , 2 5 30^SMWiil/2, 1/4, 1 / 2 U HS-fB^" 
f V C0*9 [GHz] t-tZt, »loaJSSfiffi=4. 5 [GHz] , £ 2 
OSIIft f 2=4 [GHz] , H3 0HMif f 3=0- 5 [GHz] , fcti 
^«-^fout=l [GHz] <b&&o iit, » 3 OfliSife^ f 3^ffiPrS^ 

StL^xbf^t. tbjjfe-^r f out = 1 , 1. 5, 2, [GHz] <h&£ 0 "f 

»20SIi![j|^f 2 = 4, 3. 5, 3 [GHz] <7>JM» s m?j£ 

tL&dfcKft&o f2"C«±> BfaOj^£&4 [GHz] 0-fC£<3. 5 [GH 

z] Txtmti&o -ox^'j t*£irdik f 3<7>it&lE$t£M 

[0 0 5 1 ] 

^-Kmm-f&iz (i) ^^jfiifcfs-^-^ffl^-r^ f 3 (Q) ^^ffT-^-nsmk^ 
*° *j t 4 7mm± i,zm l -e ti**tim % & &s * mto bp *» , * # -r ^ -r Jir£tfc/f 

tiio -o*^ ^3o^iai&2 5 3 75 ? m^-r^)ii3coj«i^iM-^f 3 o*° 

[0 0 5 2] 

taiiE# 2003-3102348 



#fl 2003-007591 



^-vl 22/ 



[0 0 5 3] 

±&Lfz% l^lOfiCiJ^t, O 1 2 K^"t«t ? ^> y^®l§2 4 
^-9-111^2 7 t(0Wi:7^^IK3 0 1 ^rMLtU^o i^Si, 
X4 vf-mHk 2 4 a >fX ring-fig £ £ 0 I^I 

4 b <bif§3 0^MI[s]S§2 3 tOWtC««$tL-6o 
[0 0 5 4] 

- i3^il^ii:^^tli, PLLEIB&K 10 0, 10 
0 0 izXlJ2ti&&m?v y? f rf±, n y 5 **H^$-frT v»S 

(i4tv^ 0 fip*,, ^l~^3^J60^ffiJ-#4PLLIeIttl> 1 0 0, 1 0 0 0 

it. mm^yy^^^rt Lxmmt&muzm*%mmzmmmtx$>& 0 

[0 0 5 5] 

±.ftLfzm2<DmM<7)fim^&^xit, ms^^-mmmt 230 ^^^-9-0^ 

2 7 0 t<7>m~X4 y^®3&2 4 a *fltx.&— WfclfcE Lfco £ 1 <^*&<^I* 

e>mi&MKi%2>m&.&frm®&2 b tb^T-2 6 tm3<Dftm®$&2 

3 0 t<Dffl\<ZX4 y^®$&2 4 b%mz-2>£LXi>£^o itz, |2©Ii©i 

jgtc*3v»fii, i/2frm&*. Lx-rx? ■ 7 u-y*m<D i / 26fm^m^z> 

£Lxm\Ltz 0 L^U -e^* • *P-rM<7M/25Wg3IKP!f>-f> Milf 
LC#«&flJffiLfc 1 /2frm&*m^ZZ ttfXZZo 
[0 0 5 6] 

^2 (Dmm<v%m<vmm tu, n 3 o^iui® 2 3 1 omou 3 

01/2 $Wg«S 3 3 0 C^() #;Uf -Sf- S C ^ATJ 2 
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a - 2 3 0 n(0^fii{:A^$tL^fitt^v^ 
[0 0 5 7] 

£ fc, fil 1 Rl^m 2 <7)^Jfe(7)^S^^v^T(i, ^ -Y y ^H]{& 2 4a, 24bS 
tt'fg 1 ~~m 4 <7)m» F7>-/Xnr9« TrlO, Trll, Trl2, I 

1 ~~m 8 <7)^l* F7>y^nrl, T r 2 , Tr3, T r 4 , T r 5 , Tr6 
, T r 7 , T r 8 t LtnMO S h- y s V 7\ 9 £ffl^Tv>& 0 L/^U 
7f7>y^ (BJT) , g^IlWF7>y^^ (JFET) 

-> 3 -y h 7lt^« h7>y^^ (M E S F E T) . i%Hf h 9 > 

(SIT) , iH^#lSh7>y^^ (HEMT) ^<7)*9U & h 7 > v 

pMOSh 7>^^Srfflv»T <>^v»o 
[0 0 5 8] 

UK 8 5XU f *2^»liK8 6 &*x.*— ' H*RWU 8 L^U m I 
IUJ&2 5 1 <h 5 *+h|I]j&2 7 1 fcOWK^ftmi&fclSx.* £ fcK J: 19 ^ *-9-@S& 

2 7 1 K#nim3£^T t^pT^h^^o jRv>(±, t&3<9$5-Jg|I]&2 5 

[0 0 5 9] 

mz<r>mM<om&<r>&Mm\z&^xi^ nz<nfrmmvk2 5 3 t ^^-^ 

EES 2 7 1 t<DHSlK7 4 ;l^|IIj£&3 0 0 K J: 0 , i3 0S!Mf 

-t f sO^SWiS^Sr^-t*— -WSriJiWLfco Lri*U £ 3 <7>55^[U{& 2 5 3 
ottfESKSriK L, ft 3 coSjgr^S^- f 30rSB^5:^±75 ? 19 s^iiTOiSJS 

JSafcte-S- f 30aftS^2l*>±7&* •? Rtf3L*>Ttf*) <DV$fBimtte. h?>i?X9<D 
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< -r £ x t i m Wl t u pi m s& £ ft » n -t m <r> & m ^ n i£& v > c 

[0 0 6 0] 

BU^^H 1 -m3 O&MOtel&lZii^XI*. <*y-m&2 7s 2 7 0 , 2 
ftm^Ttm K4&Z> 7 4 )V5> 3 0 0 kU#'J7i-X7a^4fflv^t 
[0 0 6 1 ] 

[0 0 6 2 ] 
[Hio**] 

[MOffi#^mHJ] 
[HI] 

[02] 
[03] 

%L%rw<vw i <DmM<oTtm<7>mtmK%kz> pll mMM^^trn ? ? m 

[HI 4] 

*§tm<7)m 2 0^|fi^^t^*SjfeSt^ffl|5IKOflt^=S:^-tyn y7mx»h 

& o 

[0 5] 
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in 5 (a) (i, *§&w<Dm2<Dmifa<Di&mz&&mifc&frm®&Km^bti& 
m i (ofi-mmv i/2ftm^mj&<v~MZ7r;-tmm'?:\ 05 (t>) (±> * 

[06] 

j&£7p1-|IIjf&0-c&&o 

[07] 

ims] 

^mm^2(Dmm^m^mm^^mm^mm^^m^h^h \/2 

[09] 

[m i o] 

[Ull] 

3 ^m&<v&m<7>mmw%z> pll ms&co^tj^^^-r-rn y 

[012] 

o 

[m i 3] 

0 13 (a) fd\ tj£3|50 1/2^ffl»Ofl|^Sr^i-[HlKllI-e, 013 (b) t± 

, i/ / 3 5^Mlt?of#^;^^l-iD]S§0-e^^o 

K 10 0, 1 0 0 0-PL 
2 a ~2 g-m$L%Lftffl®$& 
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5 -mm? n y 
1 o -Jt$m«@s§ 
l i •••teffiJtt^ 

1 2 

1 3 ...n — 7 ^ 

1 4 -mffiffljupf^f? 

2 1, 2 10, 251 —m 1 Ofl-JiEIK 
2 2 , 2 2 0, 2 5 2-#2<Z>5WSEII& 

2 3 , 2 3 0 , 2 3 1 , 2 5 3 3 O^ffiEItt 
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